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[#fffg#<7>«SgS] 

-&COXmm& (X-ray image) Etff £ SI 1 * ^ ^ 
fc, 

±EX«Wttl-B8'fr««£Rjrrs» 2 yy+k . 

^ izftit-tzm Z*^yy*k. 
^e^iryKOi/U— • U^/P (gray level) 
»4*'7 L 5'^fc, 10 

^fc, 

*-bE#/htt»« fc UT^tt £!g7*:ry:/fc £r^*> 
r fc fc4Wfc^6#/J*'<* — ^**WB L 
R£*ifc 0 

[MM 2 ] ±E» 2 -/ ^ft, 
jE#JI£ (square) JiEBB*?***:**-*"*^^ *> 

yzfk. 

_hE X jg§W& 0#/htt»0*|«J fc jE*»tf>— 22 <Ofi $ fc 

'hffigl (trabecularline) OHO^*&®KiC*9JSi-<5fi 
fc-grTS r fc £¥f&k-tZ>m$:m l E**>#'hS'^ 

y^Wt^^l/-' U"<A'£ri&^Bft (linear funct 

ion) -ewsrs^^y^Sr^tfw t*»att5ft* 

* 1 E«KO#/J^<^-^«:Wffl LfcUvhttSWRe* 1 
[f§^^5] JLE#tt* (distal radius) "Cft 

5 r fc Z&'&h-tzmxm i Etof^ttJgi^S* 

[fg*^S6] ±E#tt* (calcaneus) T'fc5: 40 

[»*^7] _bE#f*. TSf (mandible) -CfcS^ 
fc Sr4£® t r SHt*JK 1 E«©#/htt»«R3fe*«fe. 

(target trabecularindex) SrfUJH UT^ — y y 
g£ (target bone mineral density) £:$J^f~£> 7c#>cr> 

«»Ota*OX»B««:IR»t5« 1 ^ yy*k . 

fc, so 



^M^fiSc^ffilJcSi-S^haJgWSrRS-rsSa^-r-y 
:/fc, 

*JfeSfr (bone densitometer) £r£JJB L-C#«*<Z># 
±E#/J^tt»«t±E#**^fB«>H»H««:*»i--5 

ms*Ty?*k* 

±EHRBB«A»fe^— N# (target bone) 0_Lf5 
^-^y h#/J4fe»««:WfflbT±E^— h»*S« 
^rffl^-re^ 6 :y T'fc «r*ir r. k «r*l«fc-rs#/h 

jE*»*» * S ±EH^S««:ftSt 5^fy^, 

±ExjBB«<o#/haj»o*rRi fc jE*«o— iaoe * fc 

8E*o#/J^Kt«*r«ffl Ufc#«««3E**. 
JiEH^«***»^tr^^^fr#*$tf«»«>^n 5/ 

fc. 

»»■»€:«« UT#^o 5/^tC*tre-bE«»Of ^ 

y9 0>w&iru~- • w^i^^Ki-3^1 o^-r 

5/^fc, ±Effi*co^ny^(c:*r-t--5^ia^^u 

X-t©tt*:±E#/J^a««icRJ6i-5JBl 

**tr - fc fc 8 Efi^f/httJig $r^J 

1] ±E*9^^y^fi. Jttg@»& (li 
near regression) SrfUJH tt JbE»/J^tt»«*5 J: T*-fc 
E»**IBco|»»BB*B8«*:*»5^^y^«:*tfr 
fc -T -5 ft 8 BttO#/hS«flE«:¥Uffl 

[»*3Sl 2] _bE^5^^y^tt, 
±E?-^y y y bX«Wte4rtt»-rs*^ 

±E^-^y hXlfclHfc-C*— KBB'i>«*«r*3t-r 
ZXTyzfk, 

±m*-v*y hBB^«*(cfiffi-t-5±E^-yy 

tt»MRa»bJiE*— < ?y h#o±E^-^y 
*«Jc«a«?-r6±E^— b#««S:H3E'r5^'7 L !y 
^ t $r-g-^ r k k-TZ> Ifi^^ 8 Ett<D#/J*ttS« 

[fS*J® 1 3 ] ±E«-^o 5/ ^ ttxHSfclc*tah,*: 

^ if O*ftttJ:EII'0««O*JfiJ —Si" 5 - fc * 
««fci-SW#>Sl 0E«o#/J>ttlB«S:«fflLfct« 

o«|t» J:0»H«r-«ai»t6 £ 0 (c±E^&^ 
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[ff^^l 1 5 ] ±E#<D«*fi, (distal radiu 

s) ^fc-&r^Sr«F«i:"r6»**8ia*eo#/htt»« 

[W** l 6 ] ±Ef(0«*tt, ^# (calcaneus) 
«*4:i'*lll**8E*©»/J^ailMlfc«lffl Lfc^SfS 

awe**. 

#<&X«HIi«fe£lM3-*-<5iB 1 , 
■±BXlWiilWcBB^«**:K«i-5K2«SBi:, 

fc, ■ 

fro 



[*W<&#*BftIMn 
[0 0 0 1] 

[»^<OjR^6ft«5>»] *««lit'J*^-^ (tr 
10 abecular pattern) $:#Jffl Lfc#'M£fiiS (trabecular 
index) RJfefrfete^rJfrMSffi (bone mineral densit 
y) »3£*8fcl-B"r*. 
[0 0 0 2] 

[fe3fc<0&«] Httftfc, -pr&fgjE (osteoporosis) 

Sr#5«»ft*«*:V*5. #^«tt JMfr^HI 

[0 0 0 3] L**U #*«rlf»3»J-liJiS^:6fl'a« 

asjftSdfcft ^^rii cntmnmv>&± «rtttt*r««s 

[00 04] ira8fitt#«ffi^»«*«!*«- J: &^<v 

XiH (X-ray) *fctttt*f*| (nuclear source) SrflJffi 
30 Lfc)fc^F-@£HXfr$J^ (dual photon absorptiometry) 
yt^Wl&ftfflfenjEm&mm (accuracy erro 
r) Jll%HTt«)5. *fc, = 

(computed tomography) 113 &7G#jft#ffiS«'J5££ , . 
£Sf# (cortical bone) 33 £ TJ<j6i|ft# (trabecular bo 
ne) ottAMJEHMtt-S. L*»btttf&, IMft&LfcJ: 

[000 5] ±JSnft1tOA4Wl9fift (mechanical str 
ength) ttiKflMtOAfttB (cortical part) *Cj:oT^ 
40 lC»3£SiX<5o fS*S# (trabecular bone) ttfl-0>;&^- 
ttftlUEfefeirr&oicKBftH^-Cfc*. 

«£ D #»K£©5itf *T yttZb ten L < 

rcoj:5ft**^fe, m#totexmm& (x-r ay im ag 

e) iC^Jbtl/^fh'htt'^ — ^ (trabecular pattern) 

[0 0 0 6] xSI«(Of/i^^- ^-eo^{bS:»JS 
so i-^fc^t^ttffi!l®0#/httJgS (Saville index) *S 
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Jltf*ffil##/h«*§gi (Singh's index) i>mm£tl 
5 0 me>omail±WffiRfll# (laternal lumber spin 
e) teXXf^mit (femur) ±M<DX»mi&\zmt>inZ* 

[0007] £/c ^xt:"^— ^{k^nfcpj^^s-c. 

• l/^<yl^fr (gray level statistics) . 
f& K>* -< >^#f (frequency domain analysis) ioJ:!/ 
^^^^/l^^TC^W (fractal dimension analysis) <7) 
J;5<C^«&lft«tt*a3E (textural measure) 10 

[0 0 0 8] 

a<bur»/httis«i: LTR£-rsfca*>#'he««R 

[0 0 0 9] £fc, f/hft^^Jfflttf 
[0 0 10] 

WiW-rzmix^v^k. m£mk*mm\,x&zfxiy 

Z¥Qfe*tt^\*X*<om&±Stt4<^&t UTR 

^0#^<OXj||pj&^#^6^1^T-^^^, Jbf& 

#H^««l-4BlSr *#/htt»«S:RJ£-t"S JR 3^Ty 
7t , -i-^Stf (bone densitometer) ^JfflLt^l 



[001 2] _biafl&<oawsrafifc"rsfc«){c<&(D 

t*:y*K#«-*-S»3«fig*, frtr^-feywo^u- - w 

^7M^$:^m*-fr6fc^co^ , ti^^^^^L^c^> 
[0013] _bfBffi<OB«j«ra«-r5fcft^ffiw 

fgw*. hit'mmmzmmi,x*-<yv hit 

<oxj»@&£&#^£|gi«ig£> ±BXiBiii«^«» 

5#/httffi«SrR£i--5»3«j|BI:. #«£fr (bonede 
nsitometer) ^ LT^Of 4 

[0 0 14] 

[0 0 15] Hili*38Wisaffl*ii,5^— K9*T • 

[0 0 1 6]£i\ ^3WXjHK«o#/htt^^-^Sr*J 
fflLT#/J>tt»««:RftU WiaottM*BS 

5o r^t?. ¥3^Xjg|®^^# (distal radius) . 
tt# (calcaneus) . *5it5T®'B' (mandible) ^ifO 
^jKXj®®^$r^tfo 
[0 0 17] 131 tC^^tvfCct *^^^jg^$tt 

3Efai£3£il2, S«jfaiiSg3. ^J:tfAa*KB4«r 
[0 0 18] AUAK«4«:^ffl^«effl#tf f -^^«: 
Xl»PMft<o#/J^<^-^«r*U« U-C#/ha««4rRS 

tt£R2. *l«j|B«»«3*5J:t^AMAig«4«:«l«i 
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[0 0 19] Jti2^— K£^T • i/^^A^^xi^ilj 
[0020] m2te*&W{c&z&mx&m&<Dit'h& 

[0 0 2 1] m 2 \^^thtcX 0 (C v 0T\ 
m^X^«^T^a^^»f^Jg^ 3 tt5A^fi 
# (H13#RB) ^m^BX^iii^^f ^ix^ e - m 

-rZ>tdtftctftj:<. m®L<D&tf Z>T&%t {image blurrin 
g) ^ft/Mt£*l5o 
[00 2 2] r.r-C#^^fc^#^*3^Xi^M^O^t:' 
^ir/Wi, *^®a^tOft (bone mass) £ {Hi£tf> 
£>6^l"— • U^<;v (gray level) tc-^ y \f l/y*£ tl 

[0 0 2 3] t^tXTy^2 0t% #fi^>lCct5^ 

xmm&x-i£XBfrbtezm>LmmmRtsthZ> 0 

[0 0 2 4] ^7^/2 2 T\ Bl^^cOiE^O— j22 

cog $ & xmm&<omitxit'h&f&<D*>fa t -gc-r s x 

[00 2 5] j^VNT^^5/^3 0T% BI^^T-cDflvh 

[0026] ^n^r^e>t^b<^i-5^, ^yzf 

Omm/^ll. 5mmT'fc5o Zf u y ^ <D—yR(0§:^ 

\m^<Dxmmm^^ri^4-^(om(o^^:^x 



[0 0 2 7] yy"3 2X\ - U-</i^s 

0, S^^u— • u-c/u^2 5 5 lcf£ 6 J: p (-Ix^ L-fc 
fc-^n yfcoy'l'- - • i/-<yM5t^t/HC^Lt»^ 

^^tc^^n^^, m^X^U^^^^j: 

i/ep® (c £ o r 3 I # ^ r £ *v z> m&. (D^itr-McHb 

l/VK (background trend) z^*£ix5o 
[0 0 2 8] ^77/3 3^ m<bm&?W>~7* y^^r 
10 ^(C^t-T^^^W— • ^^Rf^ttT, ^^n-/ 

4T\ ^^ r n-/^tc^f-r-6^i/l/— • l^/WOlf^F^ 

[00 2 9] m^&ilr'l-&ftmfrilr&J&<DRJ&t UTS 

t> x^®^ic^^n5#/J«i^^Ji:^^/>^tt^>o 

l/^/l'd* 3 h sRy*? 7 <4 (three-dimensional topo 
20 graphy) X<DMtS £ tfcfe-rZ t % flvhttiRra: 

Lfc^oT. ^(o^j^^^tm^m-r^tK^^X'n 

[0 0 3 0] mt^X^'ry'74 0T\ ^#<^^^cO#^ 

[0031] z.fr*£b\z-UVs<mm'tz>t, ^yzf 
30 4i x\ £ titcW4-fe$im& x xm*it s 

. #^^Ji^:a^^/V^Xi^P^iIZt!- (dual energy X-raya 
bsorptiometry) ^fcf$#^^tf (bone densitometer) 

[003 2] ^ffiUcO x ttttZll:3i^/^X jftftlftW-^ 

t#*K^j»«BB«H«tt«»lB]»ife (linear regress 
ion) ICJ: D^^b^^o *<D-mk LT, 

T*£4a6coHi& (oblique solid line) X*^^ 

[0033] z.<nm, »te®Mm.&i>*t>f*—*<omttrm 

m (statistical deviation) $:^^fc^-0(7)f4 
so [0 0 3 4] ^7^/4 2^ mft<V'W'hfet%mfc J *X- 
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9 



10 



ii5o mw<Dmv&x»m#LX~W'i<&mm (04 

4<DC) (Ciot^So 

T»»i-*;i£-e*>So #/htt««»Jfe*teT-f*xll« 

[0 0 3 6] J^iXia^Ufc^^^BU^Oll^i:^ 
[0 0 3 7] 

&<D^\z.7xiy?*WiJ£\^x7vy?<Dq*xyu— • u 



'bm&V^^ft&^&^v? f^V^h' • h^>K (ba 
ckground trend) 

[0038] tsh\^ *&m\££i%&. m&xmm&ti 

[01] SttS^— KC*T - i/^^V) 

[0 2] *»W«c«6«»*»BX»Stk<o#/J^tt^^~ 

5 0 

[13 3] *«X*K«co-«*rlttWr5ttWH-t?*>S. 
[04] #/hft»«t#«ft^O*eBIBI«Sr*-r4*ttH 

[^F^lfe^] 

1 ^ n • ^n-fc-z-ih 

2 £fBttKB 

3 rasibfat&SEB 

4 AW^gf 
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